S urgical treatment of breast cancer has evolved over the past decades, from radical mastectomy to the acceptance of conservative techniques. In recent years, several studies have demonstrated the oncological safety and good aesthetic result of the skin-sparing mastectomy. Skinsparing mastectomy consists in removal of the entire glandular breast tissue and the nipple-areola complex (NAC), preserving the skin of the breast [1] [2] [3] [4] . Consequently, it favors immediate breast reconstruction using autologous tissue, expanders or silicone prosthesis. Based on this technique, researchers started to question the oncological safety and therapeutic indications to also preserve the NAC.
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Nipple-sparing mastectomy involves surgical excision of the whole mammary gland, preserving the subcutaneous fat, the skin, and the NAC. As the breast envelope remains intact, it is extremely important to preserve the subcutaneous blood vasculature for the survival of skin and especially of NAC. In 1951, Rice and Stickler described this surgical technique for the first time for the treatment of a benign breast disease 5 . Currently, NSM has been performed for the treatment of patients in high-risk to develop breast cancer as a prophylactic surgery and in patients with malignant neoplasms 6 . Prophylactic nipple-sparing mastectomy has been proven a safe and effective technique for women with high risk of developing breast cancer [7] [8] [9] . Prophylactic surgeries become more widespread in society every day, with an increase in demand in recent years due to the development of models that calculate estimated risk of neoplasms, the increase in access to genetic tests to identify mutations associated with breast neoplasm, and the improvement of techniques and materials for surgical reconstruction.
Positive oncological family history can be very common in women diagnosed with breast or ovarian cancer, but heritable mutations are related to less than 10% of neoplasms of all patients with breast cancer, and less than 15% among patients with ovarian cancer. Mutations in BRCA1 and BRCA2 genes cause approximately 40 to 50% of hereditary syndromes related to breast and ovarian cancer, while mutations in genes such as TP53, PTEN, PALB2, CHEK2, STK11 are responsible for only 10% 10.11 . Remaining causes correspond to unknown genetic variants and mutations in other genes that are already known, but extremely rare 10,12.13 . Women with mutations in BRCA1 and BRCA2 genes presents an increased chance to develop breast and ovarian cancers. Throughout their whole life, the risk of developing breast cancer is about 55 to 85% and for ovarian cancer this number is around 15 to 65% 14, 15 . These genes are also correlated with more aggressive tumors, increased risk for second cancer diagnosis, and the development of triple-negative breast tumors 16.17 . Salpingo-oophorectomy reduces the risk in patients with proven mutation for hereditary syndromes related to breast and ovarian cancers, and it was indicated as prophylactic surgery in the National Comprehensive Cancer Network (NCCN) Guideline. Since mastectomy only reduces the risk of breast neoplasm, the NCCN Guideline suggests a case-by-case discussion rather than formally indicating it as a prophylactic approach for the mentioned patients 18 . In Brazil, this technique has also been increasingly used, but data about it are scarce, as the literature lacks publications on the practice in Brazilian centers. To increase knowledge about prophylactic nipple-sparing mastectomy in Brazil and the opinion of mastologists on the subject, we conducted a survey using a questionnaire sent by e-mail to the members of the Brazilian Society of Mastology (BSM).
In all, 183 mastologists answered our questionnaire on prophylactic nipple-sparing mastectomy in Brazilian clinical practice. Out of these 183 participants, more than 50% were from the Southeast region, 18.6% from the South region, 17.5% from the Northeast region, and 11% from the Midwest and North regions. Most participants -approximately 70% -work in cities with more than 500 thousand inhabitants, that is, the large cities of Brazil where reference hospitals are located. Only 6% of them work in cities with less than 100 thousand inhabitants. Career lengths of mastologists who answered the questionnaire were:
The reality of prophylactic nipple-sparing mastectomy in Brazil 19% with 1 to 5 years, 21% with 5 to 10 years, 15% with 10 to 15 years, 17% with 15 to 20 years, and 29% with more than 20 years of experience. This information is interesting because it shows that both new and experienced mastologists took the survey, thus making it more heterogeneous. Most participants work in private (45.9%) and private/academic hospitals (39.9%), and 14.2% work in public hospitals.
A substantial number of mastologists who answered our questionnaire perform less than 5 nipple-sparing mastectomies per year (34.6%); approximately 25% perform 5 to 10 surgeries per year; 22%, 11 to 20 surgeries per year; and 19%, over 20 surgeries per year. The vast majority of nipple-sparing mastectomies were performed in patients with breast neoplasms (70% of patients had undergone less than 10% of prophylactic surgeries), and only 13.2% of mastologists had performed more than 50% of prophylactic surgeries out of the total number of nipplesparing mastectomies.
The interest in prophylactic breast surgery had a significant increase by the Angelina Jolie effect, in 2013 19 . Patients all around the world sought doctors to get information on genetic testing and possible practices to prevent breast cancer development. Our data show that prophylactic surgeries still account for the minority of indications for nipple-sparing mastectomy in Brazil, but also that this number is increasing.
Another important characteristic is the small number of bilateral therapeutic surgeries when the patient does not have a neoplasm in the contralateral breast. Approximately 75% of mastologists perform bilateral surgery in only 20% of cases of therapeutic nipple-sparing mastectomies. A minority of surgeons (13%) perform bilateral surgeries with prophylactic surgery in contralateral breast in most of nipple-sparing mastectomies they conduct.
In the United States, the use of prophylactic nipple-sparing mastectomy in the contralateral breast has increased significantly in recent decades, despite bringing little benefit for patients with low risk of developing cancer in contralateral breast 20.21 . This phenomenon could be possibly related to greater access to high-quality screening tests, the availability of better techniques in breast reconstruction, as well as the choice of patients to undergo prophylactic surgery, motivated mainly by the fear of disease recurrence and by esthetic reasons (symmetry) 22.23 . In our study, we found that most mastologists do not perform bilateral nipple-sparing mastectomy, contrary to the trend in developed countries. The prophylactic surgery in contralateral breast prolongs patients' hospital stay, increases surgery costs, can lead to postoperative complications, and, so far, it has not demonstrated higher overall survival rate in patients with sporadic breast cancer who underwent this procedure 24.25 . We believe that these are the reasons why mastologists do not perform bilateral surgery in most patients in Brazil. However, not performing the surgery may influence the recurrence of breast neoplasm and also have unsatisfactory esthetic results, leading the patient to new surgical procedures and higher treatment costs. Therefore, discussing this topic is of great importance to find the best treatment for patients.
According to our questionnaire, paying patients and patients holding a health insurance have more access to genetic evaluation compared to those who rely on the Brazilian public health system (SUS). While 17% of the participants answered that all of their paying and/or insured patients have access to genetic evaluation, only 1% reported the same for their patients at SUS. Another striking fact is the poor access to genetic evaluation for the vast majority of SUS patients (85.6%). As most mastologists who took our survey are from major cities, we expected a greater number of SUS patients with access to geneticists.
When asked about the most common reason to indicate prophylactic bilateral nipple-sparing mastectomy, 64.8% of the participants declared that they only suggest prophylactic surgery for patients with BRCA1 and/or BRCA2 mutations. Only 7.7% stated recommending prophylactic surgery if the patient has a negative genetic test result for mutations in these genes, but positive family history of breast and/or ovarian cancer, and 11.5% usually indicate the technique for patients who did not undergo genetic testing, but have a family history of breast and/ or ovarian cancer. A positive genetic test result for other genetic high-penetrance mutations lead only 1.1% of the participants to indicate prophylactic nipple-sparing mastectomy, and 9.3% of surgeons suggest prophylactic surgery when they find bilateral precursor lesions. These data demonstrate how the access to genetic testing is important before conducting this kind of procedure, and as many patients assisted at SUS institutions do not have such access, indication of prophylactic nipple-sparing mastectomy is limited.
In the questionnaire, the following hypothetical case was described: 45-year-old female patient, last menstrual period 15 days earlier, nulliparous, menarche at age 10, multiple bilateral breast nodules (category 3 in last breast imaging test), great-aunt with breast cancer at age 50, previous breast biopsy resulting in fibroadenoma, with 48% of risk throughout her life according to the International Breast Intervention Study (IBIS) Breast Cancer Risk Evaluation Tool. Negative test for mutations for breast cancer gene (BRCA -sequencing and multiplex ligation-dependent probe amplification -MLPA). In accordance with previous findings, most mastologists would not indicate prophylactic nipple-sparing mastectomy in this case (76%). As the patient presented no BRCA mutation, neither strong family history, which were the most common causes of recommendation of this type of surgery reported by participants, most mastologists did not consider it necessary.
This survey has contributed to increase the knowledge about indications, use and limitations of nipple-sparing mastectomy. However, these informations should be more deeply discussed in further studies.
